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formation. Where a rock has been disintegrated into clay and
sand, as in the case of china clay rock, and has not been transported,
almost the whole of the clay remains in the sand. Where sands
have been removed from, place to place by wind, water, etc., the
clay is generally separated from the sand (at least to a large extent)
on account of its finer grains and greater suspensibility in water.
River sands are usually fairly free from clay ; estuarine, lacustrine,
and marine sands may contain large proportions of clay.
The effect of clay upon sand is noticeable in. various ways:
1.  On account of its binding power, sands containing clay are
more  or  less  coherent.    The  extent to  which  they  are  bound
together depends on the proportion of clay present.    This pro-
perty is valuable for foundry-work, etc., where sands require to
be coherent to form a mould, but for building purposes, glass-
making, etc., where a loose incoherent sand is required, clay is not                  mm
desirable.                                                                                                                              f j
2.   Clays introduce alumina into the sand ;   this may or may                      | f>
not be desirable.    Thus, for making some kinds of glass, alumina                      -
is valuable, as it increases the strength of the glass.    In other
glasses, particularly optical glass, it is undesirable (see Vol. II.,
Chapter XII.). In making carborundum, alumina is undesirable
(see Vol. II., Chapter X.). Thus, the desirability or otherwise of
clay depends on the purpose for which the sand is to be used.
3.   Clay tends to introduce impurities  such as  alkalies,  iron
compounds, etc., into the sand.    This may not be important for
some purposes, but in others, such as for glass-making, chemical
manufacture, etc., it is very detrimental and clayey sands must be
avoided.
4.   On account of the smallness of the grains of clay, these tend
to fill up the interstices between the  larger grains  of sand,  so
producing a less porous mass.    This is not harmful in many cases,
but where a porous or permeable sand is required, or where an
excess of fine particles is undesirable, as in concrete sands, glass
sands, filtration sands, etc., the presence of clay is deleterious.
The effect of clay in sands used for special purposes is dealt
with in greater detail in Vol. II.
Several minerals similar to clay may occur in sands, though
usually they are present only in minute quantities. Among these :
Halloysite, (A1203 . 2Si02 . 3H20) consists of soft bluish-wiiite,
green, or grey crystals of amorphous material having a specific
gravity of 1-9-2-1.
Collyrite (A1203 . Si02 . 9H20) consists of a dirty white powdery
material.
Allophane (AL203 . Si02 . 5H20) is a blue or bluish-green
mineral and is harder than collyrite.
Nacrite consists of white flaky rhombic crystals.
Lithomarge consists of minute white or cream-coloured rhombic
plates of variable composition.
PyropJiyllite (A1203 . 4Si02 - ^H2O) consists of rhombic crystals.